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Summary
Colorectal cancer is the second most common malignant neoplasm and the second cause of death from malignancies 
in both sexes. In 2017, 3689 people were diagnosed in the Republic of Croatia. Two thousand ninety-five people died of 
colorectal cancer in 2019. Colorectal cancer is preventable, and it appears that smoking and obesity are factors that affect its 
onset. Physical inactivity is closely related to obesity, and the question is whether it can be an independent predictor of colon 
cancer. We searched the literature on Pubmed for the past five years, including systematic reviews and meta-analyses on the 
association between physical activity and colon cancer incidence. Studies are methodologically diverse and involve differ-
ent approaches. In most observational studies, greater physical activity is associated with a lower incidence of colon cancer, 
while in the interventional studies, results were more diverse. In general, smoking tobacco products has a much greater ef-
fect on colon cancer development, but physical activity is linked to the onset of the disease and should be one of the preven-
tion measures.
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INTRODUCTION
Colorectal cancer (abbrev. CRC) is the second 
most common cause of malignancy in both sexes 
(1). In the Republic of Croatia, this disease affects 
about 3500 people of both sexes a year were about 
2100 die, a stable trend in recent years. In 2017, we 
diagnosed 3659 persons with CRC. In 2019, 2095 
people died from this disease (3.8% of all deaths), 
which is the sixth leading cause of death in Croa-
tia (2). Most patients do not have an inherited pre-
disposition to cancer, and according to the latest 
data, young people born after the year 2000 have a 
higher risk of developing the disease (3,4,5) obe-
sity increases the risk of CRC by 19%, while regu-
lar physical activity reduces this risk by 24%. The 
risk of CRC resulting from red meat intake is af-
fected by overall intake and frequency (6). Con-
suming fish can reduce the risk of CRC by 12%, 
while garlic intake is not significantly associated 
with a reduced risk of CRC (5). The intake of more 
than 20 g/day fiber is associated with a 25% lower 
risk of CRC, and 525 mL/day of milk reduces the 
risk by 26% in men. Moderate amounts of alcohol 
(25-30 g/day) increase the risk of CRC (5). As this 
type of cancer is mostly preventable, it is interest-
ing to ask whether physical inactivity is an inde-
pendent risk factor for developing CRC. It is nec-
essary to prove an independent cause-and-effect 
relationship between an exposure factor and the 
occurrence of the disease (7). In this case, it is cru-
cial to prove the independent connection between 
physical inactivity and CRC occurrence, i.e., to 
prove that it is not only a factor of indirect connec-
tion (confounding) on the actual causal path be-
Lib Oncol. 2020;48(2-3):103–108
104
tween overweight, i.e., obesity and CRC (or other 
cancers). Also, it is essential to prove that either 
physical activity or obesity are not indirect linking 
factors while the real cause could be, for instance, 
unknown ingredients in a diet that are not harm-
ful if taken in small amounts but are harmful in 
larger amounts (8). Obese people take more food 
and high-calorie drinks than they spend, so to-
gether with ingested, they also take larger amounts 
of such hypothetical ingre dient(s). Furthermore, it 
is vital to determine the exposure to the causative 
factor, which could be quite demanding for re-
searchers trying to prove this type of association. 
Most observational studies demonstrate a strong 
association between physical inactivity and dis-
ease, whereas intervention studies in which expo-
sure factors change do not always result in a pre-
dicted change in disease incidence. This review 
paper aims to present a summary of the results 
published on this topic.
METHODS
We searched the Pubmed for manuscripts 
published in the last five years (2016-2020) with the 
following keywords: physical activity and colorec-
tal cancer and all word reviews or meta-analysis 
fields. Forty-five papers were found. The same 
search was repeated without the words review or 
meta-analysis but marked as the review type, and 
20 publications were found. After reviewing the 
obtained papers, those presenting the research re-
sults on the effects of obesity, physical activity, 
diet, smoking, and other known factors associated 
with a higher risk of colon cancer were included. 
The method of narrative review work was used, 
where a total of 28 papers were presented.
RESULTS AND DISCUSSION
Systematic research by Wang et al. from 2018 
was produced after searching Medline, Embase, 
PsyInfo, Cochrane, and other databases and in-
cluded 32 observational studies, out of which 17 
were cross-sectional, ten case-control, and five co-
horts (9). It concluded that in people with the 
highest level of physical activity, there was a 23% 
lower relative risk of any colon cancer (CRC) and 
27% for advanced CRC than those with the lowest 
level of physical activity. In other words, physical 
activity was negatively associated with colon can-
cer of any type (n = 23 studies) and advanced CRC 
(n = 15 studies) (10). The relative risk obtained by 
meta-analysis was 0.77 for CRC and physical ac-
tivity (95% IP = 0.71-0.83, I2 = 57.5%), and ad-
vanced CRC 0.73 (95% CI = 0.63- 0.82, I2 = 45.5%). 
No association of physical activity with non-ad-
vanced CRC was found (n = 5 studies).10 There 
has been an association between physical activity 
and any type of CRC in both sexes and distal co-
lon cancer. No publication bias was observed, 
which is very important when evaluating this type 
of research (10).
Extensive research by McTiernan et al., which 
included a review of 45 reports containing hun-
dreds of epidemiological studies with several mil-
lion participants, found a strong association be-
tween physical activity levels and reduced risk of 
cancer of the bladder, breast, colon, endometrium, 
esophagus, kidney and stomach (11). A relative 
risk reduction was found in the range of 10% to 
20% (11). Based on 18 systematic reviews and me-
ta-analyses, a moderate or limited association was 
found between more intense physical activity and 
reduced all-cause mortality and cancer-specific to 
individuals diagnosed with breast, colon, or pros-
tate cancer, with a relative risk reduction of almost 
40% to 50%. An updated search, with five meta-
analyses and 25 reviewed articles, confirmed these 
findings (11).
In the Alaska study, which began in 2003, out 
of the 3,712 people included in the follow-up, 171 
(4.7%) developed cancer by 2015. A higher pro-
portion of those who did not become ill had sig-
nificant physical activity (45.1 vs. 33.3%, p=0.003). 
The leading sites were breast cancer in women, 
lung and colon cancer, and colorectal cancer in 
both sexes. The incidence of all cancer sites was 
lower among those who had never smoked tobac-
co products (12).
The meta-analysis by Shen et al. (13) reported 
a significant association comparing the highest 
versus lowest amounts of sedentary behavior and 
combined colorectal cancer (RR=1.30; 95% CI:1.12-
1.49); whereas Schmid and Leitzmann (14) report-
ed a significant association for the highest versus 
lowest amounts of sedentary behavior and colon 
cancer (RR=1.28; 95% CI: 1.13-1.45) but not for rec-
tal cancer (RR=1.03; 95% CI: 0.89-1.19). The Inter-
national Agency for Research on Cancer (IARC), 
published in 2002, shows sufficient evidence of a 
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causal relationship between overweight and inac-
tivity with the incidence of colon cancer, but not 
rectal cancer (15). Since the causal relationship is 
best demonstrated when the pathogenesis is 
known, this is explained by the fact that abdomi-
nal obesity and physical inactivity cause insulin 
resistance and chronic hyperinsulinemia, which 
consequently reduces the concentration of IGF 1 
and its binding proteins 1 and 2, which in turn in-
creases tissue levels of IGF-1 and affects the onset 
and growth of cancer (16,17,18). Another essential 
piece of evidence is the reduction of cancer risk in 
physically active people, and a possible mecha-
nism includes shortening the passage of food 
through the digestive tract, which shortens the 
possible action of carcinogens in contact with mu-
cous cells, immune system function, insulin pro-
duction, and IGF, gene mutations and obesity pre-
vention (18).
In a study of the Lebanese population in 
those with high physical activity, colon cancer in-
cidence was 15% lower (19).
The biological underpinnings based on the 
association between physical activity and cancer 
risk have not been fully elucidated (20). The re-
search of exercise has shown beneficial changes in 
circulating insulin concentrations, insulin-related 
pathways, and inflammation. A review by Kerr et 
al. (21) critically warned against caution in con-
cluding about the pattern-consequential connec-
tion and the application of possible protective fac-
tors in intervention research. A review by Ennour-
Idrissi et al., which included 18 studies on the 
effect of exercise, concluded that physical activity 
could reduce oestradiol levels in women, whose 
exposure to high levels is a risk factor for breast 
cancer (22). The effects of physical activity or sed-
entary behavior, or both, on the immune system, 
epigenetics, protein translation, and microbiome, 
including the association with cancer develop-
ment, are under active research (23,24). The re-
search on young adults has found that regular ex-
ercise has been linked to an enhanced immune 
response or surveillance, which is known to pre-
vent cancer development (25).
In a prospective cohort study on a large pop-
ulation sample, physical activity was shown to be 
an independent factor associated with the devel-
opment of colon cancer but not rectal cancer (26). 
In this study, however, the average follow-up time 
was short (2.7 years), and this was stated as a pos-
sible methodological weakness of the study. This 
study is also consistent with a previous systematic 
review with a meta-analysis that included 30 stud-
ies and showed a negative association with cancer 
of all parts of the colon but not the rectum (27). An 
EPIC prospective cohort study included 366,521 
women and 153,457 men aged 25 to 70 from 23 
study centers in 10 European countries (sample 
collected and materials stored from 1992 to 2003). 
EPIC study proved that a high level of physical 
activity was associated with a lower risk of colon 
cancer (relative risk≥91 MET-hours/week com-
pared to <91 MET-hour/week = 0.75 (95% IP = 0.57 
to 0.96) found between waist circumference, a bio-
marker of the soluble leptin receptor, and 5-hy-
droxyvitamin D with the onset of colon cancer (28).
A large study of 13,057 nurses in the United 
States, aged 40-65, found that previous endosco-
py, parental history of colorectal cancer, smoking, 
aspirin, animal fats, dietary fiber, folate, methio-
nine and alcohol, physical activity was reversely 
associated with the risk of large (> or = 1 cm) ade-
nomas in the distal part of the colon (RR = 0.57, IP 
95% 0.30-1.08) (29). Physical activity of moderate 
intensity, such as brisk walking, has proven to be 
a good preventative measure. In addition, BMI 
was directly associated with the risk of large ade-
nomas in the distal colon (multivariate RR=2.21 
(CI=1.18-4.16), P=0.0001, for BMI> or = 29 cf <21 
kg/m2) (29).
In the case-control research on the sample of 
788 participants, a healthy lifestyle index that in-
cluded physical activity had a negative associa-
tion with colorectal polyps (OR = 0.72, 95% IP 
0.62-0.85, P <0.001), adenomas, and dentate pol-
yps (OR = 0, 75, 95% IP 0.64-0.89 and OR = 0.59, 
95% IP 0.44-0.79), proximal and distal adenomas 
(OR = 0.77, 95% IP 0.62-0.95, and OR = 0.73, 95% IP 
0.59-0.90) (30). Adherence to the ≥2 components of 
a healthy lifestyle was strongly negatively associ-
ated with colorectal polyps (OR = 0.50, 95% IP 
0.34–0.75, P = 0.001). Smoking abstinence and a 
healthy diet were the most strongly associated fac-
tors with lower coefficients of colorectal polyps 
(OR = 0.58, 95% IP 0.42-0.79 and OR = 0.61, 0.44-
0.85). In a similar study, no negative association 
was found between CRC and physical activity and 
fiber-rich foods intake, and a positive association 
with cancer was found only for family history, 
obesity, and high-calorie foods (31). The results of 
a cohort study on a large sample from Norway, 
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where almost 80,000 women were followed for 
14.6 years, in which no statistically significant as-
sociation of physical activity and CRC was ob-
tained, shows how important it is to analyze the 
published works critically (32).
Lynch syndrome is caused by mutations in 
genes involved in the repair of DNA mismatch 
(MMR) (MLH1, MSH2, MSH6, and PMS2 and EP-
CAM). The estimated prevalence of this syndrome 
in the American population is 1: 280. In people 
with Lynch syndrome, the lifetime risk of devel-
oping endometrial cancer or colorectal cancer is 
high compared to the general population’s risk. In 
a meta-study by Coletta et al. (33) already known 
risk factors have also been shown to affect the 
more common endometrial and colorectal cancers 
in people with Lynch syndrome. In another study, 
physical activity was expressed as the equivalent 
of metabolic activity, abbreviated MET. People 
with Lynch syndrome with the highest levels of 
physical activity (> 35 MET-h/week, which is>10 
hours of brisk walking per week) had the lowest 
risk of colorectal cancer (34). The associations with 
physical activity during all age periods before or 
after the diagnosis of colorectal cancer were simi-
lar, although not significant by themselves. When 
investigating cancer that could be associated with 
possible exposures in a German sample of respon-
dents aged 25-74, low physical activity contribut-
ed to endometrial, kidney, and lung cancer (popu-
lation attributive risk fraction, PAF=15-19%), and 
dietary factors mainly contributed to the develop-
ment of colon, breast, and lung cancer (PAF=9-
16%) (35). A similar study conducted on the Leba-
nese population found that smoking was associ-
ated with most cases of cancer. Body mass 
calculated as an indicator of body mass (BMI) is 
associated with CRC and liver and stomach, espe-
cially in men. In people with high physical activi-
ty, the CRC rate is, on average, 15% lower. In both 
studies, the sample was small (36).
CONCLUSION
By reviewing the works published so far, 
physical activity contributes to the so-called 
healthy lifestyle and many other variables. There 
was no research in the papers regarding the mode 
of food production or other features of the avail-
able diet that could be associated with the emer-
gence of CRC. In the works with a large number of 
respondents and several included variables and 
meta-analyses, different results were obtained 
mostly because of diverse methodology, which is 
a characteristic of meta-analyses. Physical inactiv-
ity is closely related to increased body weight. A 
few papers claim that neither of them is indirectly 
connected and that intense physical activity is a 
protective factor. The research question is bur-
dened with other influences on the development 
of CRC (but also other malignant neoplasms) such 
as drugs, food additives or supplements, select 
products for athletes, the method of production of 
available foods, meat processing methods (natural 
or artificial smoking), diseases or conditions that 
can cause obesity. As far as physical activity is 
concerned, the actual activity can be more accu-
rately measured than the anamnestic one, using 
modern tools. Although smoking tobacco prod-
ucts’ effects on colon cancer development are sig-
nificantly higher in the published papers, engag-
ing in physical activity can contribute to the pre-
vention of colon cancer.
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Sažetak
ZNAČAJNOST TJELESNE AKTIVNOSTI U SPRJEČAVANJU RAKA DEBELOG CRIJEVA
N. Antoljak
Rak debelog i završnog crijeva je po pojavnosti drugo sijelo među zloćudnim novotvorinama kao i po smrtnosti od 
zloćudnih novotvorina u oba spola. Od ove bolesti u Republici Hrvatskoj oboljelo je u 2017. godini 3659 osoba, a umrlo 2095 
osoba u 2019. godini. Rak debelog crijeva preventabilan je, a od poznatih činitelja koji utječu na nastanak su pušenje i deblji-
na. U tijesnoj vezi s debljinom je tjelesna neaktivnost te se postavlja pitanje može li tjelesna neaktivnost biti neovisni predik-
tor za rak debelog crijeva. S ciljem uvida u dosadašnja istraživanja pretražena je dostupna literatura u bazi Pubmed posljed-
njih 5 godina, uključivši sustavne preglede i metaanalize o povezanosti tjelesne aktivnosti i pojavnosti raka debelog crijeva. 
Istraživanja su metodološki raznolika a uključuju i različite pristupe. U većini opservacijskih istraživanja veća tjelesna aktiv-
nost povezana je s nižom pojavnošću raka debelog crijeva. U intervencijskim istraživanjima dobiveni su različiti rezultati. 
Općenito, znatno veći učinak na nastanak raka debelog crijeva ima pušenje duhanskih proizvoda, no bavljenje tjelesnom 
aktivnosti povezano je s pojavom te bolesti te treba biti jedna od mjera prevencije.
KLJUČNE RIJEČI: rak debelog crijeva, tjelesna aktivnost, uzročno posljedična povezanost
